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Abstract 
Continuous boron nitride nanofibers (BNNFs) have been gotten by electrospinning. The appropriate precursor of 
BNNFs was electrospinned to green born nitride nanofibers (GBNNFs) with temperatures from 80ć to 100ć in the 
protection of N2. By successive heat treatments in N2, the organics in GBNNFs disappeared and BN ceramics 
nanofibers came into being. The average diameters of BNNFs by electrospinning are less than 10ȝ̉.   
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1. Introduction  
Syntheses of continuous boron nanofibers (BNNFs) have the merit of high strength, low density, 
corrosion resistance and strong performance through the wave characteristics [1].  They can be used in 
piezoelectric, pyroeletric, photogalvanic and optical applications, as well as in humidity and chemical 
sensors [2-5].  They can also form composites with polymers, glass and ceramics.   And ceramic matrix 
composites (CMCs) based on BNNFs show excellent electrical transmissivity at critical component of 
aerospace vehicle [6, 7].  
A large number of methods have already been demonstrated for generating BNNFs. Among these 
methods, electrospinning seems to provide the simplest approach for BNNFs with both solid and hollow 
interiors that are exceptionally long in length, uniform in diameter and diversified in composition. 
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Electrospinning is a method using high pressure electrostatic field in the liquid polymer solution or melt 
to gain nanometer polymers [8-11]. However it is still a challenge to get BNNFs by electrospinning that 
due to the thermal conversion process is complex and lack of appropriate precursors [12]. In addition, 
small droplets or particles are formed as a result of the varicose break-up of the electrified jet that is often 
present with a solution of low viscosity in electrospinning [13, 14]. And a solid fiber is generated as the 
electrified jet (composed of a highly viscous polymer solution) is continuously stretched due to the 
electrostatic repulsions between the surface charges and the evaporation of solvent [15]. 
In this paper, a simple and versatile method was prepared for generating BNNFs. And more attention 
was taken on the voltage that is the primary parameter of electrospinning.  
2. Experimental 
The appropriate precursor with none or a little O and C is the target of producing BNNF ceramic. 
Based on our experimental observations, a mechanism of producing the appropriate precursor of BNNF is 
proposed 
Through this method the appropriate precursor with favorable spinnability was obtained. A common 
hypodermic plastic syringe with a needle of 0.36mm inner diameter was used to contain the appropriate 
precursor solution. During electrospinning, a high voltage power supply (DW-N503-4ACCD, -50kV~0V) 
was used with its negative terminal connected with the syringe needle and a ground terminal connected 
with an aluminum foil. A graphite plate acting as the collector was   placed on the aluminum foil. The 
distance between the syringe needle and the collecting graphite plate was set at 19cm. The 
electrospinning equipment was placed in a seal box with the protecting of N2. And the temperatures of 
box were from 80ć to 100ć.  The voltages of the power supply were change from 8kV to 10kV. The 
fibers through electrospin that include a great lot of C, H and Cl are called green fibers. And this green 
fibers was heated up from room temperature to 140ćfor 1h is 2ćmin-1 in a high temperature tube 
furnace with the protecting of NH3. Then form 140ć to 1700ć for 1h is 10ć-1 with the protecting of 
N2. 
3.  Results and discussion 
                            
Fig. 1 BN green fibers under different voltages (a) 8kV (b) 10kV 
Heating treatment is another parameter of this experiment. Fig. 2 is the SEM of BN fibers heated under 
difficult temperatures. Single fiber was chosen to analysis the capability of BN fibers. They indicate that 
(b) (a) 
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under room temperature (Fig.2 (a)) the surface of BN fiber is rough and the diameter is inconsistent. 
When the temperature raises to 1700ć (Fig.2 (c)) the diameter of BN is uniform and the surface is 
slippery. And the diameter of BN is about 6ȝm. 
 
 
 
 
 
 
 
 
 
Fig. 2 SEM of BN at different temperatures (a) room temperature (b) 1200ć(c) 1700ć 
Hearting treatment of this experiment is not only for uniform slippery fibers but also wipe off H, Cl 
and O to reform the capability of BN fibers. Fig. 3 and Tal. 1 image that after hearting treatment the 
percent of B is almost immobile. C and N increase, O decrease and Cl disappear. During hearting Cl and 
H come into being HCl. Because the graphite plate is as dash receiver of this experiment so the C increase 
after hearting treatment. O and C come into being CO2 or CO.  
 
 
 
 
 
 
 
 
 
 
 
 
 
                                             
Fig. 3 EDS of BN fiber before and after heart treatmen 
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Tal. 1 mass percent and atom percent of element of BN fibers before and after heartrending  
 Mass before (%) Mass after (%) Atom before (%) Atom after (%) 
B 33.28 35.04 48.67 41.74 
C 15.18 42.60 19.99 45.68 
N 4.62 11.01 5.22 10.12 
O 21.11 0.56 20.86 0.45 
Cl 8.7 ü 3.88 ü 
4. Summary 
Electrospinning is available and simple method to get green BN nanofibers. Through hearting 
treatment BN fibers with uniform diameter and slippery surface was gotten. And EDS image the fibers 
wipe off H, O and Cl. 
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